INTRODUCTION
The absorption of infrared radiation by poly atomic gases and vapours is a widely used effect. It is a common method for measurement of CO 2 , N~O and halothane both in therapeutic and contaminant concentrations. It is well recognized that some overlap between the spectra of compounds occurs ~:n~t, for CO2, specificity can be increased by fllhng the detector chambers of the device with CO 2 , This non-dispersive infrared (NDIR) measureme~t is claimed to increase specificity. However Hill ( 1972) cautions "The infrared spectra of CO 2 and N 2 0 overlap and unwanted effects in a CO 2 analyser due to the presence of N20 can be avoided by using filter cells filled wi~h pure N.,O. This is important when measunng ex-pi~ed CO 2 during nitrous oxide ~naesthes.ia."
At the Royal Adelaide Hospital, expIred CO 2 monitoring is now a regular part of our practice for neurosurgical anaes~hesia using the Beckman LB2 analyser. It is possible to purchase a head which is fitted so that the filter cell can be filled with N 2 0. However these "purge kits" are an addit.ional exper:s~ and must be filled with the precise composItIon of the background gas. After filling, at least one hour should be allowed before use (Beckman Manual, p. 8). Because of the problems of specifying in advance a set percentage of nitrous oxide, and because of the delay advised after purging, it seemed better to set the analyser for air/C0 2 and correct ar: analyser reading for whatever percentage of !lltroUS oxide happened to be present. For ~hls reason a brief study was made of two Beckman LB2 CO 2 analysers. METHODS Dry gases were supplied to a Boyles machine with both ether and trilene bottles connected into the circuit. Oxygen was supplied from ~he piped gas supply. Nitrous oxide was supphed from two C cylinders and CO 2 from one C cylinder. Gas flow was turned on and off .by the supply valve once the rotameter settmg had been made. Gases were measured by timing a volume in a 120L chain compensated gasometer. All measurements were made at between 16 and 19°C. During any complete run the temperature change never exceeded 1°C. Gases were measured individually and then added one gas at a time, the combined volu~e being measured. Combined volumes were agam measured as one gas at a time was removed. Analyser readings were taken before and after volume measurements.
One LB2 was set at 500 ml/min by its flowmeter the other was set to 100 ml/min. Each analy~er had the linearizer board appropriate to the set flow. The heads were first purged by 100% oxygen and allowed to settle overnight. Before each run each analyser had the correct flow set a zero setting on 100% O2 and a gain setti~g 5.13% ± 0.02% precision analysed CO 2 • The setting proce?ures were repeated until no further adjustment was required.
RESULTS
Error estimates. The chain compensated gasometer showed a reproducibility of ± 1 % with the step sequences. A check on the ove~ all accuracy by running 5L O 2 and CO2 untIl the analysers showed 5.13 and 5.14% respectively gave a calculate CO 2 of 5.08% from the O"asometer volumes. As the method was "' intended as a check on clinical usage only, a single gas calibration was performed. It should be noted however that the Beckman service instructions (p. 2.14) state the linearizer boards used to correct the alinear output signal from the detector head are only accurate to ± 1 % of full scale, i.e. 0.1 % CO 2 • A further difficulty was found with the flow control of both machines. The controls were coarse rhreaded and difficult to adjust accurately. Once set, they were not always stable.
The indicated flow was difficult to read because of ball instability and generally was about 20% greater than the volume flow rate measured at N.T.P.
Readings. The results of both 500 ml/min and 100 ml/min Beckman LB2 analysers were similar and usually read within 0.1 % CO~, i.e. less than the potential error of the linearizer boards. With N~O, either 65-70% or 90-100%, a zero offset amounted to + 0.2 % CO~ with 100% N~O and proportionately less at 65-70% N~O. As the % CO 2 in the mixture increased, the over-reading also increased. The readings with N 2 0 and CO 2 alone are shown in Table I . The readings with approximately 65% N~O, CO 2 and the balance of oxygen are shown in Table 2 .
DISCUSSION
The admitted errors within the linearizer board of the analyser mean that at least a three point calibration over the range of interest would be essential for research purposes. The crude measurements with a gasometer as used in this study are not very accurate but do show the general pattern of the effect of nitrous oxide. Nitrous oxide in the background gas appears to have two effects. There is a zero offset of approximately 0.002 % CO 2 reading % N20, and there is a slight exaggeration of the level of CO~ by about 2 % of the reading. This exaggeration is the result of collision broadening and is much less than previously reported. Kennell, Andrews and Wollman (1973) showed broadening of 2-12 % in seven Godart Caprographs. The broadening increased with N 2 0, increasing from 50 to 80% and with CO 2 increasing from 1-10%. Statistical analysis is difficult because the instrument is intrinsically alinear and no assumptions of exact linearity are justified. This also makes the regression equation of doubtful value.
It is concluded that addition of nitrous oxide causes an over-reading of expired CO 2 , At normal CO 2 levels this would be approximately 0.5 %. An overventilation of this degree, if the nitrous oxide is ignored in adjusting ventilation, is unlikely to be clinically significant.
